K+ACh channel activation with carbachol increases atrial ANP release.
Although it has been known that atrial natriuretic peptide (ANP) release is regulated through muscarinic acetylcholine receptors (mAChR), the mechanism by which this neurotransmitter regulates atrial ANP release is largely unknown. This study tested the hypothesis that K(+)(ACh) channels mediate the action of mAChR on atrial myocyte ANP release. Experiments were performed in perfused beating rabbit atria. Carbachol (CCh), an agonist of cardiac mAChR, increased atrial myocyte ANP release concomitantly with a decrease in stroke volume and intra-atrial pulse pressure in a concentration-dependent manner. Isoproterenol, a beta-adrenoceptor agonist, decreased ANP release concomitantly with an increase in cAMP and mechanical dynamics. In the presence of isoproterenol, the CCh-induced increase in ANP release and decrease in cAMP efflux levels and mechanical dynamics were able to be repeated. The CCh-induced changes were blocked by selective M(2) mAChR antagonists. Tertiapin, a selective G-protein-gated K(+)(ACh) channel blocker, attenuated the CCh-induced increase in ANP release and decrease in mechanical dynamics in a concentration-dependent manner, but without a significant effect on the CCh-induced decrease in cAMP efflux levels. The CCh-induced changes in ANP release and atrial dynamics were inhibited in the atria from pertussis toxin-pretreated rabbits. These findings demonstrate that G-protein-gated K(+)(ACh) channels regulate atrial myocyte ANP release. The present study also shows that mAChR and adrenoceptors have opposing roles in the regulation of ANP release.